Regular physical activity (PA) is known to benefit individuals with multiple sclerosis (MS) but people with MS tend to do less PA than the general population. Thought processes such as positive thinking may help to explain PA motivation among individuals with MS. The present study investigated thoughts about PA motivation in one man with MS (aged 70 years; pseudonym Norman). We asked Norman to think aloud while completing standardised measures of PA, stages of change, self-efficacy and in response to planned and spontaneous questions. The data were subjected to inductive thematic analysis and two major themes were formulated: positive thinking as Norman's way to fight against MS; and goals give a positive purpose to Norman's engagement in PA. Theme one consisted of three subthemes: coping with MS by choosing to think positively; using positivity to maintain control; and using PA to think positively. Theme two consisted of two subthemes: viewing PA as a necessity for goal achievement; and goals providing determination. Norman's case has implications for enhancing future physiotherapy interventions. In particular, addressing positive thinking and purposeful goal setting may help physiotherapists to increase PA motivation in individuals with MS and thereby encourage more regular engagement in PA.
INTRODUCTION
Regular physical activity (PA) is beneficial for people with multiple sclerosis (MS) and has the potential to reduce the physical impact of MS after three months , Learmonth et al 2013 . In the longer term, people with MS doing regular PA report less fatigue, fewer symptoms of depression and a greater quality of life (Stroud and Minahan 2009) . Despite these benefits, people with MS tend to be less active than the general population (Motl et al 2005) . Thus, it is important to understand what motivates people with MS on a case by case basis so physiotherapists and other healthcare professionals can help individuals with MS engage in regular PA over the long-term.
Individuals with MS are motivated to do PA for a variety of reasons. For men with MS, goal readjustment is used to overcome the impact of fatigue on PA levels (Smith et al 2014) . Men and women with MS may also be motivated to exercise as a means of cultivating optimism and hope (Kasser 2009 ).
Thought processes such as positive thinking may provide an avenue for enhancing PA motivation for individuals with MS. Kosma et al (2012) argued PA interventions should first emphasise cognitive processes of change such as positive thoughts about PA and then be followed by behavioural strategies like goal setting.
Indeed long-term engagement in PA may be influenced by particular thoughts. According to Smith (2012) , the positive thinking inherent in self-efficacy may influence enjoyment of exercise and thus long-term exercise engagement. In addition, Morrison and Stuifbergen (2014) found social and physical outcome expectations explained 11.5% of the variance in PA participation among individuals with long-standing MS (>15 years). They concluded positive social and physical outcome expectations may enhance PA motivation in people with longstanding MS. Hence, thought-based practices may provide a positive addition to current strategies to help people with MS increase motivation for PA. However, there is an unaddressed need to investigate the kinds of thoughts that affect motivation for PA among individual cases with MS.
Case study methodology provides useful insights into the experiences of unique individuals (Radley and Chamberlain 2001) that can inform further research into ways of potentially improving practice. In addition, the concurrent think-aloud method, in which thought processes and responses to questions are verbalised, can provide substantial insight into a participant's perspective (Lundgrén-Laine and Salanterä 2010).
The aim of the present study was to explore thoughts around PA motivation in one man with MS who took part in a larger qualitative study, which used a think-aloud framework (Hall-
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. The participant stood out based on his relatively high level of impairment, and description of thinking positively. A case-study approach allowed us to further understand how positive thinking may relate to PA motivation within his particular context (Willig 2008) . In addition, it enabled an in-depth exploration of this one individual's experience, revealing thoughts and processes that might apply to others (Radley and Chamberlain 2001) . Our main research question was: How does this person with MS describe his positive thinking related to PA and his motivations to be physically active, despite having a high level of physical impairment?
METHODS
Participant
We gave the pseudonym Norman to our case-study participant. Norman was diagnosed with MS 5 years prior to the interview and had been experiencing symptoms for 8 years. At the time of the interview in December 2013 Norman was 70 years old and dependent on an electric wheelchair for mobility. He identified as straight, New Zealand Päkehä and had been married for 49 years. The study was approved by the University of Otago Human Ethics Committee. Norman was recruited through an exercise class at the University of Otago's School of Physiotherapy and signed informed consent before taking part.
Design
In this article we describe an in-depth qualitative analysis of a single case, which focuses on our interpretation of Norman's experience (Braun and Clarke 2013 , Radley and Chamberlain 2001 , Koro-Ljungberg et al 2013 , Thomas 2010 , Willig 2008 . We used the concurrent think-aloud method, a valuable method in health research (Adamson et al, 2004) , to gather qualitative and quantitative data, and understand Norman's perspectives in-depth (Lundgrén-Laine and Salanterä 2010). The think-aloud method is appropriate for a case-study (Fonteyn et al 1993) in which the focus is on in-depth understanding, rather than prevalence of certain perspectives (McGavock and Treharne 2011) . We utilised triangulation (the integration of various sources) to better understand Norman's experience by considering how quantitative data (his responses to items in standardised questionnaires) compared to qualitative findings (his think-aloud responses). In accordance with Willig's (2008) typology our case-study design was instrumental, with an interest in the phenomena of positive thinking and PA motivation; explanatory, considering Norman's case in the context of existing theoretical frameworks; and pragmatic because our central research question guided data collection and analysis.
Procedure
We made use of Norman's data from a single interview session. Norman completed a series of standardised questionnaire measures during a concurrent think-aloud procedure, in which he verbalised his thought processes while reading items and responding to questions. The think-aloud approach has been widely used in health psychology (see Al-Janabi et al 2013, Anderson-Lister and , to explore perceptions of people undergoing physiotherapy (Van Oort et al 2011) and attempting to increase PA levels (French et al 2007) because it gains substantial insight into participants' perspectives (Lundgrén-Laine and Salanterä 2010, Koro-Ljungberg et al 2013, McGavock and Treharne 2011) . To date, in the field of MS, the think-aloud method has only been used to assess the content validity of new questionnaires (Wicks et al 2012) . In the present study, we took a semi-structured approach to the think-aloud interview by using a combination of a standardised set of questionnaires, a series of 11 planned verbal questions (details available upon request from the corresponding author) and further questions asked as needed to reach the desired depth in our qualitative data. The interview lasted one hour and 16 minutes. It was audio recorded and transcribed by an independent company under a confidentiality agreement.
Measures
Six questionnaire measures were used in the following order:
Demographics. Questions about age, gender identity, sexual orientation, relationship status, living situation, ethnicity, qualifications and job status. The date MS symptoms first appeared and the date of MS diagnosis were also requested.
A diary of self-reported PA from the previous day . Norman's most active type of PA from the previous day formed the basis for a series of planned verbal questions exploring his feelings, thoughts and motivations for that specific activity.
Barriers and strategies for physical activity (BSPA) . Twelve PA barriers and 12 strategies for overcoming barriers (answered 'No', 'Maybe' or 'Definitely'). (Plotnikoff et al 2007) . One question using the definition of 'Physical activity' as doing activities at a moderate intensity, such as brisk walking and 'Regular physical activity' as doing a total of 30 minutes of PA (or more) on a given day, three or more days every week. Plotnikoff et al 2007) . One question using definitions of 'positive thinking' as focusing on the positive aspects of a situation, including the use of uplifting thoughts, images or sounds and 'choosing to think positively' as deliberately bringing these to mind for five minutes or more, without interruption, three or more days each week (based on Bekhet and Zauszniewski 2013). (Rigby et al 2003) . Fourteen questions about control over quality of life specific to MS, with two additional questions in this study: "I deliberately choose to think positively in order to help me cope with my illness" and "I choose to take control of how I interpret my MS symptoms". A higher MSSS score indicates higher self-efficacy.
Stages of change for physical activity
Stages of change for positive thinking (adapted from
The MS Self-efficacy Scale (MSSS)
Analysis
The qualitative data from Norman's think-aloud interview were analysed using inductive thematic analysis based on the steps outlined by Clarke (2006, 2013) . The themes formulated were data-driven. Analysis was conducted under the epistemology of critical realism and at a semantic level, based on surface word meanings Clarke 2006, 2013 ). Norman's transcript was repeatedly read by the first author and initial impressions were noted. The transcript was systematically coded for content relating to the research questions. Codes were collated into candidate themes/subthemes for Norman as a single case and then critically reviewed by systematically re-reading extracts coded under each theme. The themes were named and data relating to each theme were discussed by the researchers. Finally, the following results section was produced, outlining the two major themes formulated from Norman's qualitative data. Supporting quotes are presented and questionnaire scores on the standardised measures are used to provide context and triangulation (Treharne and Riggs 2014) . Within quotes any clarifications are contained in square brackets. Short pauses are indicated by ellipses and short edits are indicated by ellipses within square brackets. Italicised sections indicate where Norman was directly reading items from the questionnaires.
RESULTS
Theme one: Positive thinking as Norman's way to fight against MS Subtheme 1.1: Coping with MS by choosing to think positively Norman expressed the importance of positive thinking as a means to cope with his illness. Upon receiving his diagnosis he chose to see his MS optimistically and has "been positive ever since". This positivity requires Norman to undertake deliberate cognitive action. His motivation for choosing to think positively is to avoid entering a negative cycle, which might prevent him from feeling good about himself:
I deliberately [think] positively in order to help me cope with my illness [MSSS]
… I think that the big big part about it is positive, um being positive at all times because if you're not positive you go into depression and there's no way I'm going into depression.
On the MSSS, Norman strongly agreed with the italicised statement above. Furthermore, he indicated a relatively strong disagreement (2/6, where 1 = strongly disagree) that he sometimes felt inadequate as a person because of his condition. This highlights Norman's positive self-worth, which he indicated helps him cope with his MS. Subtheme 1.2: Using positivity to maintain a sense of control Positivity is a way for Norman to ensure he is not controlled by his MS. Although his MS has confined him to a wheelchair, Norman refuses to let it dictate his life. His ability to remain in control is driven by his positivity and optimism for the future. Norman repeatedly described having a "positive feel" about being able to walk independently, which has allowed him to remain in control of his life:
I often feel that MS controls my life [from the MSSS]… No…
well it is controlling that, not being able to walk but um there's a positive feel that I'm gonna walk so … so I'm not gonna let it you know control, control my life.
Overall, subthemes 1.1 and 1.2 are supported by Norman's MSSS score of 72/84. This score indicates Norman is very high in self-efficacy, supporting his descriptions of coping with MS (subtheme 1.1) and maintaining control over his condition (subtheme 1.2). Furthermore, Norman strongly agreed that he could keep MS from interfering with time with friends and family, that there were things he could do to control his fatigue and that he had as much independence as he felt he needed. All of these statements support the proposal that he has a strong confidence in his ability to cope and a high degree of perceived control. Subtheme 1.3: Using PA as a means to think positively For Norman, PA is one way of maintaining a positive outlook. He described gaining huge satisfaction in doing PA because he knows it is helping him to better his current situation and makes him believe his goals are possible. PA also allows Norman to maintain a positive self-image, as a confident individual who would "attempt anything". The positive thinking generated through Norman's PA flowed onto positive emotional states, reinforcing his efforts and helping motivate him to continue PA:
I would tell myself that I would feel more confident in myself if I were more physically active [from the BSPA]…. Well I do feel confident in myself … it's through the fact the physical activity is keeping me feeling like that, yeah that things are going to get better, so I would say that is a definite. …and afterwards, yeah you do, you a lot, you feel good with it because you think well what I'd like to be able to do is ah, once they've been done is be able to get up and do some walking.
While PA helps Norman to think positively, positive thinking also helps him to engage in PA. On the BPSA , Norman indicated that deliberate positive thinking strategies would definitely be helpful to overcome PA barriers. In particular, he indicated that self-talk statements, such as 'I am being good to myself by taking care of my body in this way' from the BPSA would be effective. Positive thinking about his future self would also be helpful, as Norman indicated that he would do PA despite barriers because he knows he will feel better afterwards. Overall, the theme of positive thinking in spite of MS and its relation to PA is supported by the fact that Norman is in a maintenance stage of change for both choosing to think positively and regular PA, having been doing so for more than 6 months at the time of the interview. While this does not imply causation, the data presented above would suggest that, for Norman, the two are very much interlinked.
Theme two: Goals give a positive purpose to Norman's engagement in PA Subtheme 2.1: Viewing PA as a necessity for goal achievement
Norman talked about PA being a necessity to make his goal of walking become a reality; to "get the legs moving and walking". Seeing PA as a necessity for his rehabilitation allows Norman to relentlessly pursue his goals, which he described in a similar way to his sense of control (subtheme 1.2). Here his "positive feel" relates to positive thinking about improvements in the future and ultimately a purpose in doing PA:
… I don't stop [...] going to the class … because I know they're a necessity … for my recuperation or for me getting up to walk … that's you know the positive feel I've still got, I'll always have that positive feel there that um, these things, these physical activity are there to help me get better, not for me to sit back and say bugger it.
Subtheme 2.2: Goals provide determination
Norman showed remarkable determination towards his "ultimate" goal of walking, despite his relatively high level of physical impairment. Seeing PA as a means to help him get there, Norman's motivation for PA has remained high "all the way throughout" his illness. Setbacks, and rare moments of doubt, only increase his motivation to be physically active and his determination to walk again:
I sometimes have thoughts about whether my condition will get worse [from the MSSS] … Not very often do I think about that ... it just makes me more determined … what worse could it do to me now, I can't walk … I wanna walk and that's my determination…
Norman's determination to reach his goals through PA was further supported by his indication of being in the maintenance stages of change for PA. His determination (as well as positivity and optimism) were also highlighted by his indication of experiencing very few barriers to PA, despite being the most physically impaired of the participants in our wider study (HallMcMaster et al 2015) . Of 12 possible barriers, Norman indicated only two may apply to him (but do not definitely), which related to cold weather and not feeling like doing PA. However, Norman did not believe barriers like fatigue, friends' expectations, being worried and stressed would affect his PA engagement. This supports Norman's strong sense of self-efficacy, and earlier subthemes around his ability to cope (1.1) and control (1.2).
DISCUSSION
In the present study, we used a single case-study method to explore Norman's thoughts about his PA motivation. Two major themes were formulated: positive thinking as Norman's way to fight against MS; and goals that give a positive purpose to Norman's engagement in PA. Norman had very high PA motivation and was extremely positive, despite being wheelchair-bound due to his MS. His case demonstrates how positivity and purpose may benefit physiotherapy practice by helping improve PA motivation in individuals with MS.
Theme one was characterised by positivity. For Norman, deliberately thinking positively is critical in coping with the challenges presented by his MS, especially given his relatively high level of impairment (subtheme 1.1). Positivity also allows Norman to retain control over his life (subtheme 1.2). Indeed the importance of control has been previously documented in the MS literature. Smith et al (2011) found control over fatigue influenced exercise choice, while Hale et al (2012) concluded control over PA increases the likelihood of long-term PA engagement. For Norman positivity is one way to achieve a sense of control. Thus control gained through positivity may be useful in encouraging PA engagement for individuals with MS, particularly those who have lost former capabilities. Furthermore, Norman's case suggests that positivity may not only be important when people with MS begin an exercise programme (Smith et al 2009) but also over the long term.
Physiotherapists could consider fostering positivity in people with MS using thought strategies, such as positive self-talk, which can be helpful for focusing on the positive aspects of life for people with neurological conditions (Roger et al 2014) . For example, at the end of an initial appointment, physiotherapists could ask patients if they would be willing to include positive self-talk in their treatment plan. If patients feel this would be helpful, physiotherapists could then provide a list of self-talk phrases to be repeated 30 times or more throughout the day. Examples of positive self-talk phrases from questionnaires in the present study were 'I deliberately choose to think positively in order to help me cope with my illness' and, in relation to PA, 'I am being good to myself by taking care of my body in this way'. People with MS and physiotherapists may benefit from working together to create personalised self-talk statements about ways to engage in PA and overcome barriers. Thus when PA motivation is required or a barrier is experienced, the patient has a series of phrases they can call upon and repeat to psychologically ready themselves for physical action.
Norman's use of PA as a means to think positively (subtheme 1.3) is consistent with Dlugonski et al's (2012) findings that women with MS are motivated to do PA to feel good and gain a sense of accomplishment. The present case extends these findings by providing evidence these reasons can also apply to men with MS. Using PA to think positively is consistent with Kasser (2009) who found individuals with MS may be motivated to exercise as a means of cultivating optimism and hope. For Norman, PA was critical to maintain optimism and hope about being able to walk in the future, suggesting these forms of positivity may be strong motivators for PA, as well as exercise.
In addition, Norman was motivated to do PA in order to retain a sense of self-confidence. He scored very highly on self-efficacy and was in the maintenance stage both for regular PA and choosing to think positively. In combination, these findings are consistent with research by Chiu et al (2012) , showing individuals with MS in a more advanced stage of change for PA had higher levels of self-efficacy. Norman's case also shows that high self-efficacy may present itself in a maintenance stage of change for PA, as well as the action stage examined by Chiu et al (2012) . Physiotherapists may consider assessing self-efficacy for both PA and wider contexts, using tools such as the MSSS.
Where it is low, consideration may be given to strategies that boost self-efficacy, such as intensive wellness education (Ng et al 2013) . This is supported by previous suggestions that measuring and promoting self-efficacy may help increase exercise participation for individuals with MS (Smith 2012 ).
Theme two centred on goals and the purpose they give to Norman's PA engagement. For Norman, the goal of regaining his ability to walk gave him a strong purpose to pursue regular PA. While the role of ambitious goals in neurological rehabilitation is controversial, some clinicians believe that goals do not have to be achievable to be motivating (Playford et al. 2009 ). Indeed Norman's case provides evidence that, at least for some individuals, seemingly unrealistic goals can sustain PA motivation. The value of goals in Norman's case supports arguments made by Kosma et al (2012) that goal setting should form an important part of PA interventions. It is also consistent with Morrison and Stuifnbergen (2014) , who found social and physical outcome expectations partly explained PA participation levels in individuals with long-standing MS (>15 years). Norman had experienced the symptoms of MS for 8 years when interviewed. Building on previous research, therefore, the present case suggests that goals or outcome expectations may also encourage PA participation in individuals with MS who do not meet long-standing criteria. In combination, these findings suggest it may be valuable for people with MS to establish positive goals or outcome expectations with their physiotherapists. In particular, our findings support the idea that programmes like Blue Prescription that are guided more by the goals of people with MS could provide a greater sense of purpose that motivates PA participation and adherence.
Norman saw PA as a necessity for achieving his "ultimate" goal of walking again (subtheme 2.1), giving him a strong motivation to engage in PA on a regular basis. Therefore, appraising PA as a necessity may be a deliberate cognitive strategy useful for enhancing PA participation in other individuals with MS. In particular, physiotherapists could consider encouraging people with MS to see PA as a necessary component of their well-being. However, such a strategy would likely require interdisciplinary commitment, given the different exercise advice individuals with MS may receive from different healthcare professionals . Norman's goal of walking also kept him determined to engage in PA despite setbacks (subtheme 2.2). Thus physiotherapists may consider setting an overarching, purposeful goal with patients, such as working towards regaining a former capability or completing an appropriate physical event (e.g. a 5km fun run). In turn, this may assist individuals with MS in garnering the motivation necessary to overcome PA barriers when setbacks are experienced.
The present study was limited by methodological constraints of carrying out a mixed methods case-study and the use of only one think-aloud interview with Norman. The think-aloud process is an established method of collecting qualitative data (Al-Janabi et al 2013 , Anderson-Lister and Treharne 2014 , Lundgrén-Laine and Salanterä 2010 , Koro-Ljungberg et al 2013 , McGavock and Treharne 2011 with some strengths and limitations. Think-aloud interviews are less like a natural conversation than semi-structured interviews and require considerable attention in answering the questionnaires as well as verbal questions, which can be fatiguing (although this was not the case for Norman). Think-aloud interviews are not necessarily any more leading than semi-structured interviews where interviewers often dominate the flow of the interaction with very detailed lists of questions (Willig, 2008) . The benefit of think-aloud interviews is that they provide qualitative data directly relating to the questionnaire items and thus inform knowledge about key concepts covered by the questionnaires. The method also allows for probing verbal questions to be asked as in a semi-structured fashion but with less focus on pseudo-naturalistic conversational talk because the participant and researcher are oriented to talking about experiences prompted by the questionnaire items. Our use of both qualitative data and quantitative data (from the questionnaires) allowed for triangulation to create a more holistic understanding; however, mixed methods research and triangulation can result in the loss of some context-specific instances of the phenomena under investigation (Willig 2008) . While every attempt was made to capture the nuances of Norman's experience, some of these may have been lost in making sense of his story as a whole. Furthermore, case studies are characterised by an idiographic or individual nature (Willig 2008) . Thus Norman's experience may only transfer to some other individuals with MS. However, use of a single case approach has allowed us to present an in-depth account of Norman's thoughts related to PA motivation in the hope that thought processes useful in improving PA intervention strategies for the MS community might be revealed.
Future research could address whether the processes identified for Norman's case, such as using positivity to stay in control, using PA to generate positive self-talk and setting purposeful goals, would likely be considered helpful by other members of the MS community. In addition, future research could address whether goal setting underlies positivity and PA motivation. Studies would ideally include individuals of other genders as well as a range of ages and ethnicities. In addition, research into the efficacy of the aforementioned processes would help assess whether they are valuable elements to incorporate into physiotherapy interventions. Ultimately, such studies would further our understanding of whether thought processes and, in particular, positive thinking could enhance PA participation in the MS community.
In summary, there are several ways Norman's case may apply to physiotherapy interventions for people with MS. Physiotherapists may consider using thought strategies such as positive self-talk to attempt to foster positivity among people with MS. They may consider assessing self-efficacy and implementing strategies to boost self-efficacy where appropriate. People with MS may benefit from setting overarching, purposeful goals with the input of their physiotherapists to motivate PA engagement in the face of setbacks. Finally, physiotherapists may encourage patients to think about PA as a necessary element of their wellbeing. These considerations must be recognised as important aspects from one individual case of MS. As such, they may be useful for some individuals with MS and not for others. Nonetheless, the elements identified may be of benefit for improving future physiotherapy interventions for individuals with MS, particularly once their effectiveness for the wider MS community has been investigated.
CONCLUSION
In the present study we have presented a case of the thought processes and PA motivation of one individual, who is both particularly positive and motivated to engage in PA. For Norman, being positive is a choice which he argues helps him to cope with his MS and remain in control of his life. PA helps him to maintain this positive outlook. Goals give him a purpose for doing PA and provide determination to engage in PA on a regular basis. While it is too early to conclude these thought processes would enhance motivation in the MS community, Norman's case certainly raises this possibility. Furthermore, it justifies the need for further investigation into whether these thought processes might benefit physiotherapy interventions for individuals with MS.
KEY POINTS
1. Positive thinking and purposeful goals were central to high PA motivation in our case study of one individual with MS.
2. Physiotherapists may consider fostering positive thinking and purposeful goal setting to strengthen PA motivation in physiotherapy interventions for individuals with MS.
3. In particular, positive self-talk statements, self-efficacy assessment, setting overarching goals with MS patients and having them view PA as a necessary component of wellbeing could be useful as tools for physiotherapists.
4. Further research should test the relevance of positive thinking and purposeful goals to the wider MS community and their effectiveness in promoting PA participation.
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